The phosphorylated L2 light chain of skeletal myosin is a modifier of the actomyosin ATPase.
Incubation of rabbit skeletal myosin with an extract of light chain kinase plus ATP phosphorylated the L2 light chain and modified the steady state kinetics of the actomyosin ATPase. With regulated actin, the ATPase activity of phosphorylated myosin (P-myosin) was 35 to 181% greater than that of unphosphorylated myosin when assayed with 0.05 to 5 micro M Ca2+. Phosphorylation had no effect on the Ca2+ concentration required for half-maximal activity, but it did increase the ATPase activity at low Ca2+. With pure actin, the percentage of increase in the actomyosin ATPase activity correlated with the percentage of phosphorylation of myosin. Steady state kinetic analyses of the actomyosin system indicated that 50 to 82% phosphorylation of myosin decreased significantly the Kapp of actin for myosin with no significant effect on the Vmax. Phosphorylaton of heavy meromyosin similarly modified the steady state kinetics of the acto-heavy meromyosin system. Both the K+/EDTA- and Mg-ATPase activities of P-myosin and phosphorylated heavy meromyosin were within normal limits indicating that phosphorylaiion had not altered significantly the hydrolytic site. Phosphatase treatment of P-myosin decreased both the level of phosphorylation of L2 and the actomyosin ATPase activity to control levels for unphosphorylated myosin. It is concluded levels for unphosphorylated myosin. It is concluded from these results that the ability of P-myosin to modify the steady state kinetics of the actomyosin ATPase was: 1) specific for phosphorylation; 2) independent of the thin filament regulatory proteins.